JMEA Journal of Modern Educational Achieveme
Volume 11, 2025

MODERN APPROACHES TO THE DIAGNOSIS AND M
ISCHEMIC STROKE

Ibodov Bekzod Abdusattorovich
Tuychibayeva Nodira Miratalievna
Ishankhodzhayeva Gulchehra Talipovna
Abstract:

Ischemic stroke remains a leading cause of long-term disability and mortality
worldwide, necessitating continuous advancements in its diagnosis and management.
This paper provides a comprehensive overview of modern approaches to identifying
and treating ischemic stroke, focusing on the critical phases from acute intervention
to long-term rehabilitation and secondary prevention. It delves into the latest
diagnostic modalities, including advanced neuroimaging techniques (e.g.,
multimodal CT, MRI perfusion) that facilitate rapid and accurate localization of
ischemic lesions and penumbra assessment. Furthermore, the study examines
contemporary acute management strategies, such as intravenous thrombolysis (IVT)
and endovascular thrombectomy (EVT), highlighting their efficacy, time-sensitive
application, and criteria for patient selection. Beyond acute care, the paper explores
evidence-based practices in post-stroke rehabilitation and robust secondary
prevention strategies, including lifestyle modifications and pharmacological
interventions, aimed at minimizing recurrence. The integration of telemedicine and
digital health solutions in enhancing access to specialized stroke care, particularly in

underserved regions, is also discussed. Ultimately, this review emphasizes the

imperative of early detection, rapid intervention, and a multidisciplinary approach to

ificantly improve patient outcomes and quality of life following an ischemic
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Introduction

Ischemic stroke, a devastating neurological event caused by a disruption of

blood flow to the brain, represents a significant global health challenge. It stands as
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a primary contributor to long-term disability and mortality, 1
burdens on individuals, families, and healthcare systems wo
progression of ischemic stroke necessitates immediate an
intervention, as even minutes of interrupted blood supply can lead to irrev
neuronal damage and profound functional deficits. Consequently, the field of stroke
care has witnessed rapid evolution, driven by relentless research and technological
innovation aimed at improving diagnostic accuracy, optimizing acute treatment
strategies, and enhancing long-term recovery and prevention. This paper aims to
provide a comprehensive overview of the modern approaches to the diagnosis and
management of ischemic stroke, encompassing the critical phases from initial
recognition and advanced diagnostics to acute interventions, comprehensive
rehabilitation, and robust secondary prevention. Understanding these contemporary
strategies 1s paramount for healthcare professionals to deliver optimal care and
mitigate the devastating consequences of this prevalent condition.

The traditional approach to ischemic stroke management, characterized by a
limited understanding of the underlying pathophysiology and a lack of effective
acute treatments, has been profoundly transformed in recent decades. The paradigm
shift has been largely fueled by a deeper understanding of the ischemic cascade —
the complex series of molecular and cellular events that occur after blood flow
occlusion — and the development of interventions that can selectively target and
reverse these processes. Early recognition of stroke symptoms, often summarized by
the acronym FAST (Face drooping, Arm weakness, Speech difficulty, Time to call
emergency services), remains the crucial first step. However, modern diagnostics
oved far beyond simply identifying a stroke; they aim to rapidly differentiate
schemic and hemorrhagic strokes, precisely locate the affected area, assess
t of viable brain tissue (penumbra), and identify the underlying cause of
occlusion.

This evolving landscape demands a multidisciplinary approach, integrating
the expertise of neurologists, emergency physicians, radiologists, interventional
neuroradiologists, nurses, therapists, and pharmacists. Furthermore, the strategic

implementation of these modern approaches is not confined to highly specialized
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stroke centers; efforts are increasingly focused on extending acc

effective care to a broader population, often leveraging telem
stroke units. This paper will explore the key advancements that
stroke care, offering a detailed examination of the diagnostic tools that enab
and precise assessments, the evidence-based therapeutic interventions that can
salvage brain tissue and improve functional outcomes, and the critical components
of post-stroke recovery and lifelong prevention strategies. By synthesizing current
knowledge and highlighting areas of ongoing research and development, this work
seeks to underscore the significant progress made and the future directions in the
fight against ischemic stroke.

Materials and Methods

This paper is a comprehensive review and synthesis of current knowledge
regarding modern approaches to the diagnosis and management of ischemic stroke.
The methodology employed is primarily based on a thorough review of relevant
scientific literature. The search strategy included established databases such as
PubMed, Scopus, Web of Science, and Google Scholar, utilizing keywords such as
"ischemic stroke," "stroke diagnosis," '"neuroimaging," "thrombolysis,"
"thrombectomy," "stroke rehabilitation," '"secondary prevention," 'stroke
management," "telemedicine stroke," and "acute stroke care." The review focused
on peer-reviewed articles, meta-analyses, systematic reviews, clinical guidelines
from  reputable  professional  organizations (e.g., American  Heart

Association/American Stroke Association, European Stroke Organisation), and

landmark clinical trials published within the last 10-15 years to ensure the inclusion
most current and relevant evidence. Emphasis was placed on studies that have
tly influenced clinical practice and established new standards of care.
on was systematically extracted and synthesized to provide a cohesive
overview of diagnostic modalities, therapeutic interventions, rehabilitation protocols,
and preventative strategies. Specific attention was paid to identifying the evidence
base supporting each approach and highlighting areas where ongoing research

r continues to refine understanding and practice.

Diagnostic Modalities:
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Neuroimaging:
Computed Tomography (CT) Scan: Non-contrast
cornerstone for initial stroke evaluation, primarily to rapidly ru
stroke. Advanced CT techniques, including CT angiography (CTA) for
arterial occlusions and CT perfusion (CTP) for assessing infarct core and penumbra,
have significantly improved diagnostic accuracy and treatment decision-making.

Magnetic Resonance Imaging (MRI) Scan: Diffusion-weighted imaging
(DWI) is highly sensitive for early detection of ischemic lesions, often within
minutes of symptom onset. Advanced MRI sequences such as perfusion-weighted
imaging (PWI) and magnetic resonance angiography (MRA) provide detailed
information about blood flow and vessel patency, crucial for identifying salvageable
brain tissue and guiding treatment.

Clinical Assessment: Detailed neurological examination using scales like the
National Institutes of Health Stroke Scale (NIHSS) remains critical for quantifying
stroke severity and monitoring changes.

Biomarkers: Research into blood-based biomarkers (e.g., glial fibrillary
acidic protein - GFAP, ubiquitin C-terminal hydrolase-L1 - UCH-L1) is ongoing to
aid i early diagnosis and prognosis, though they are not yet standard clinical
practice for initial diagnosis.

Acute Management Strategies:

Intravenous Thrombolysis (IVT): Alteplase (tPA) remains the standard for IV
thrombolysis in eligible patients presenting within a specific time window (typically

4.5 hours from symptom onset). Newer agents and extended time windows are areas

ovascular Thrombectomy (EVT): Mechanical removal of a blood clot
dovascular techniques (e.g., stent retrievers, aspiration catheters) has
standard of care for large vessel occlusions (LVOs) in the anterior
circulation, extending the treatment window up to 24 hours in selected patients

based on imaging criteria (e.g., DAWN, DEFUSE 3 trials).
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Ancillary Medical Management:

glucose, body temperature, and prevention of complications like
vein thrombosis are critical in the acute phase.

Rehabilitation:

Early Mobilization: Initiating rehabilitation as early as possible is crucial.

Multidisciplinary Approach: Therapy involves physiotherapists, occupational
therapists, speech-language pathologists, neuropsychologists, and social workers.

Intensive Therapy: Focus on regaining motor function, speech, swallowing,
and cognitive abilities.
Technology-Assisted Rehabilitation: Use of robotics, virtual reality, and

functional electrical stimulation (FES).

Secondary Prevention:

Lifestyle Modifications: Diet, exercise, smoking cessation, limiting alcohol
intake.

Pharmacological Management: Antiplatelet agents (aspirin, clopidogrel),
anticoagulants (for atrial fibrillation), statins, antihypert ensives.

Risk Factor Control: Management of hypertension, diabetes mellitus,
dyslipidemia, and atrial fibrillation.

Telemedicine and Mobile Stroke Units:

Telestroke: Remote consultation by stroke specialists to improve access to
timely diagnosis and treatment recommendations.

Mobile Stroke Units (MSUs): Pre-hospital interventions, including CT

scanning and thrombolysis, initiated before reaching a hospital.

Conclusion

landscape of ischemic stroke diagnosis and management has been
y transformed by a wave of scientific and technological advancements.
phisticated neuroimaging techniques that enable rapid and precise
identification of ischemic tissue to life-saving acute interventions like intravenous

_ thrombolysis and endovascular thrombectomy, the capacity to salvage brain tissue

and mitigate long-term disability has dramatically improved. The recognition that
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"time is brain" has propelled the development of highly organized

care, emphasizing rapid evaluation, treatment, and transport.

Modern diagnostic tools, particularly multimodal CT and
swift differentiation between ischemic and hemorrhagic strokes, a
localization of the occlusion, and critical assessment of the ischemic penumbra,
thereby guiding optimal therapeutic decisions. The expansion of treatment windows
for EVT based on advanced imaging has brought hope to a broader patient
population suffering from large vessel occlusions. Beyond acute interventions, the
emphasis on early, intensive, and multidisciplinary rehabilitation is crucial for
maximizing functional recovery. Furthermore, robust secondary prevention
strategies, encompassing aggressive risk factor management and appropriate
pharmacological interventions, are indispensable for reducing the likelihood of
recurrent strokes.

The integration of telemedicine and mobile stroke units represents a critical
step towards democratizing access to high-quality stroke care, bridging geographical
barriers and ensuring that patients in remote or underserved areas receive timely and
expert management. However, significant challenges remain. Ensuring equitable
access to advanced diagnostics and treatments, improving public awareness of
stroke symptoms, optimizing inter-facility transfers, and enhancing long-term
patient support are ongoing priorities. Future research should continue to focus on
refining imaging techniques, developing novel neuroprotective agents, improving

rehabilitation technologies, and further integrating digital health solutions into

stroke care pathways. By embracing these modern approaches and addressing
ing disparities, healthcare systems can continue to enhance the outlook for
Is affected by ischemic stroke, striving towards a future where the
g impact of this condition is significantly reduced.
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